Angiostasis as a way to improve immunotherapy.
Tumours express tumour-associated antigens that are recognised as self-antigens precluding the induction of effective anti-tumour immune responses. Inflammatory conditions which facilitate appropriate antigen presentation and reduce the immuno-suppressive micro-milieu may break tolerance. However, tumours have evolved mechanisms to escape cytotoxic T-cell attack by expressing inhibitory molecules on their surface, secreting suppressive factors, attracting regulatory T cells to the tumour environment or downregulating MHC molecules. Induction of angiogenesis by tumours may represent another mechanism by which tumours escape from immune attack. It provides an anti-inflammatory milieu that will prevent appropriate activation and maturation of antigen presenting cells, allow tumours to secrete suppressive factors and inhibit expression of tumour endothelial adhesion receptors, such as intercellular adhesion molecule-1, vascular cell adhesion molecule-1 and E-selectin, needed for appropriate interactions with immune cells. Inhibition of angiogenesis may, apart from its direct detrimental effects on the tumour, reverse these processes and contribute to anti-tumour immune reactivity. Without trying to give a complete overview of the field, this paper reviews insights on angiogenesis inhibition in relation to tumour immune responsiveness, mainly based on the Maastricht-Amsterdam experience. This review adds to the hypothesis of improvement of immuno-directed therapies for cancer by angiostasis.